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Specification 

Title of the Invention: An Alkaline Battery 

2. Claim 

An alkaline battery in which a coating film of a nickel oxide is formed on 
the surface that is connected with the insulated packing of a nickel-plated 
negative electrode [anode] sealing plate. 

3. Detailed Description of the Invention 

This invention provides an alkaline battery with improved resistance to 
fluid leakage, which is an alkaline battery in which zinc is the anode active 
substance and an alkaline aqueous solution is the electrolytic solution, for 
example, an alkaline manganese battery, a mercury oxide battery or a nickel-zinc 
battery, and in which a coating film of a nickel oxide is formed on the surface that 
is connected with the insulated packing of a nickel-plated anode sealing plate. 

In conventional alkaline batteries, so that the alkaline electrolytic solution 
does not leak to the outside of the anode terminal due to the electric capillary 
action on the anode side, studies were made for making stronger the insulating 
packing materials of mechanical sealing and tightening. Insulated packings such 
as plastics were adhered securely by molding to the anode sealing plate and 
adhesive agents were applied between the insulated packing and the anode 
sealing plate to effect sealing. However, in small alkaline batteries, the leakage 
of electrolytic solution could not be completely prevented by conventional 



4 

insulated packing materials due to the conditions of long-term storage or use. 
Further, when the seal opening was tightened solely by mechanical force, the 
insulating packing material underwent changes in gauge, minute gaps developed 
in the contact surface between the anode sealing plate and the insulated packing 
and there was leakage of the electrolytic solution. Even when an adhesive agent 
was applied to the contact surfaces between the anode sealing plate and the 
insulated packing, there were the drawbacks that there was poor adhesion of the 
adhesive agent with the anode sealing plate and the insulated packing so that 
fluid leakage accidents occurred during long-term storage of the battery or during 
use at high temperatures. 

In this invention, a nickel oxide film of several |lx in thickness which is 
produced by chemical or electrical methods on the surface that is in contact with 
the insulated packing of the anode sealing plate, which is a nickel plate, with 
adhesion between the anode sealing plate and the insulated packing being 
improved and with leakage of electrolytic solution to the outside from the edges 
of the anode sealing plate being prevented. We shall now describe an example 
of this invention. 

In Figure 1, reference (1) is the anode sealing plate, which is a nickel- 
plated steel plate, (2) is a nickel oxide film, which is formed by electrolytic 
oxidation of the edges of the anode sealing plate (1) in an aqueous solution of a 
caustic alkali, (3) is an alkali-resistant insulated packing comprised of rubber or 
plastic such as, for example, Neoprene rubber, polyethylene resin or 
polypropylene resin, (4) is the cathode container which is nickel-plated on iron, 
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(5) is the cathode compound comprised of 90 parts of mercury oxide, 8 parts of 
flake graphite and 2 parts of polystyrene, (6) is partition paper, (7) is a layer 
impregnated with electrolytic solution comprised of natural or synthetic resin 
holding a caustic alkaline electrolytic solution, (8) is a zinc anode and (9) is the 
sealed battery in which the insulated packing (3) is tightened by bending of the 
cathode container (4) inwards under pressure. 

Next, mercury batteries of this invention (A) as described above and 
conventional mercury batteries (B) that did not have an oxide film on the edges of 
the anode sealing plate were assembled in the H-O* form as designated by the 
JIS [Japanese Industrial Standardj and the number of instances of fluid leakage 
in 100 batteries was compared after storage for 6 months in a constant 
temperature chamber at 45°C and 75% humidity. When this was done, the 
number of batteries with leakages was 5 for the batteries of this invention (A) and 
65 for the conventional batteries (B), with resistance to fluid leakage of the 
batteries of this invention (A) being extremely good. 

As indicated above, in this invention, films of nickel oxides such as NiOa, 
NiaOa and Ni304 " are formed by oxidation or heating of the edges of the nickel- 
plated anode sealing plate by electrolytic oxidation or oxidizing agents such as 
sodium hypochlorite or potassium permanganate. Therefore, there is no danger 
of peeling of the nickel-plated layer, a surface of nickel oxide film is formed on 
the metal surface of the anode sealing plate in which the smallest nonuniform 
irregularities are of a few ^ in thickness, the [illegible] insulated packing is 

^ slightly illegible — Trans. Note. 
Subscripts are mostly illegible. Formulas of most common nickel oxides are used.— Trans. Note 



strongly adhered to the irregular surface of the oxide film and fluid leakage to the 
outside by oozing of electrolytic solution from the edges of the anode sealing 
plate is prevented. Therefore, the invention is of great industrial value. 

4. Brief Explanation of the Figure 

The figure is a cutaway cross-sectional view of a mercury battery which is 
one example of the alkaline battery of this invention. 
(1) - anode sealing plate; (2) - nickel oxide film; (3) insulated packing. 
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